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[|f*«3 ] ( b ) 7-^yttfi^**f. t»l>X*~> 
SESES, 'J>KSfcJ:^ti.f,cOJg^^S7- 
*>-tt££ifrf & S£fcT'S> Sit 331 1 Xli 2 (cCttO 

( 1 ) ~ ( 5 ) (0^iVd)*X-mtim!8M&£1its7' 
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[0001 ] 
[0002] 

imcomn mmt ix. ftj^mttis^H^^ 

x. 7-*>&mttfc&to#&<m'>t>tix^hw. 

^frt-mmzixx^tztzib, mzzb^ms-t. 
w®h&hitftx'\&cfr~?tz. ttzw&k. &zmmi 

*fc<v^^s**j)0. m&inz>i>(7>x'ii%fr-> 

[0003] Z<7)£ o tm&&. b 0*>tt^Ktt£&# 

H35 5 - 5 9 1 0 7*&«fctt, 7^>tt^F^ 
mt*1-*>&61HW&tot : S:MX-£i7itX%&%M 

mfA&smitfmmztixto woes 6-9 
28i 3^&«fctt. r^^ytt^^ft^mtW'f^ 

1££S*IT^I>. SfcJt, £gm 0-874 3 9 
[0004] 

Ttt&^tm&nu<m§miffi$>tix^\ * 

$tmimM$fSMlzm&%$tit:i><DX'&->X. 
ki&tmtc-t-/ hfitfWjSr^U SfttSOfrHia&Sr 
[0005] 



[ 0 0 0 6 ] bp*>. ^mncr^Mimmm^mm 
iiisdmmztmt&fctb. (a^^sjflTPaixi 

0 3 ~1X1 ()•?*»). B.o4*5r<fci2o<0#7.X£ 
9jA (JUT ""Tgj b®m-hZb&hh) JJ&WM: 

*. *com%v>mmtm ( ( a) / <b > > b lx 1/ 
1 o~i o/io^T-^-rsit^gjfc-ri.. 

[0007] *?HH«0-©Sii: LT. ( a ) 7o.y 
t>CDffl)>e>%Z>7-*y®&(om. (e3&7:x 
htchiii-Jtytmpm. 7;i-3df y i, x*' 
com. X)i'#*i''<?-iym>t>%m4*y&&co 
*»&»»i*4K8r< 1 1> i a<^*^s-^rtsit««. 

7ti y ^ £4-5:< b 1 1 -y%-th±mmt 

wmmsvmm ; ( b > 7^:tyfts-£&#. 
* 7-^->its$:^-r «s^fcr» &±B€«fl«m« 

; ( a ) 7"n -y Tie-JKi« • • 

( i ) - ( 5 ) co^-rtL^x'm.^tLtm^m^y 
ov? b i> i -otthis&mxmimbw 

[0008] 
[-flS2] 
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R 4 

-n&S (3) 
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[ 0 0 0 9 ] sfrK R' {fck^?i/.:(ip<f-;l^^ 

££tt#i^#07/MfUyg£au R\ R'fcitX 
RHittiftvkm®?. ^M^SU~24<97*;t^ 
/^ ^J£-i^6-2 4 cor'J -/kg, i£li.rft£> 
0)®*£hitfrh%Z>6m®78i.7~~2 4 cr>7V -)V7 

COO-, -CONH-, -O-i^Ji-NH-^ 

?. A-n7-*>zmi. Mii*mm?. 7twv& 

til£^U nlil~5Oc7)V%-ffl*V)ffi0[i&^-r. 
[ 0 0 1 0 J *m<r)-mmk IT , (a)/n 
•y?&S£ft#, i^o-y Mir/a-y^ 

m\mm.izw®sim ■. ( a > m *, tim&mK xf- 
i^yttw&ffl^;u-K>^4*^^e^ i o~9 oa 

9 o~i onsx-ktitmzmkmmmiam 

[00 1 1 J ifc, mom.frh. ^WMizX^X. ± 

le^rafflm^fflM^^ o.i-i 

[00 12] 



m&mv ( b > 7-*>m.i&*^-$-h. 

Wtm^btll (a) ^D-y^g^i, wwm? 
41X1 0 3 ~1 x 1 0 6 T'*> "5 , ar>^ri< t i> 2-?<D 

xio3~3. oxi osT'$>ze>t>ty&l\,\ ®wm 
^s#i x i o*mvh&tmmffi&)im.T-?h 
mm*. &¥m?m&i x 1 o^ o** 

[00 1 3 J KrlBT-o y :?£S£fttt, 2fiLt<7)^5^ 

»$Bl®(Oi><?)tlTte. 2 5'CfeLb& { #2L<, 
4Ot:jyj:* J J:0»iL<. 5 0mi:#3£>«ff£L 
K 2oo#5Xia£/&93%, ffiSJSii(7)t(7)t Lf 

2 5-C*8f##aL<, 0-CJaT*UO»tt<. 

- 2 o-c&t*^ u\ m^ii^-r tn>m&tt 

m&Wff) 1 -y ? £ «LXH|,t 

U yxffitjif.i Mffl&t vm U »Xf 

<f, A-BS7-n.y^*fi-^(c<o^aT'<i, 2-?^5 

tc(is$&ff. a, Bfeit/co^t^y-r-j&^^^rf 
iih. 

[0014] Ma^o -y 7jm-£ftcr)y,wi- Sx-^ 
ay^ovK^^^-x^LfcfiM^^fi (M 
w ) m^m^M (Mn) <7)lt ( Mw/M n ) 

^C»i^V^. 2. 5OTt'*l><0*WiL 
<, 2. 0KiTT-J>^^J:')ifiL<, 1. 8&.TT' 
$)h<7)tfZt>lz#&l<. 1. 5JilTT-AI»cO*^t» 
^ U\ Mw/Mn*{2. 5?rS^I,t7'D.y^d±S-& 
*0%-tt*%T-t«.<Srfi]*%l.. f^tl,$lJ8P7^ 

V\ ^-'SrT'a-y^^m^^f^ixS. 

[ooi5] nfie^D -y ^*a^<**mttS£^-rs 
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m 7-*>m. irt-*y>&&. m 

4*>&mtixit. Jnvx*>"<-?4vm. x>\,*< 
74 >m. >&*f ; axx/^wimt tx 

ft?mw%t'cm$mmtz\ t iz x -> x . 7o 

&b&im&ib%wm*>-oL mT^izmnm 

[00 16) sriB^o-y^^fi^i. laujc, 
®Mm*ttmm$.m-h%h~7u 9 b 
t> 1 r>n?h<?>m t l< > gbMiss-^rf * t b i> 

U\ 

COO 1 7) 
Hfc3] 
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JS^t6~24<?57U-;^, £fi:l±CLtlt><m?>-&b 

#frt>%&Bmm¥8.7S 4 <ory -/P7/Mf/pgt> 
L<<iT;^l-T'J-/PS5:^L. Xi«-COO-. 
-CONH-, -O-S^ti-NH-Sr^t. A"J17 

\i.7y*-*7J±4J[>*mi~t. mttoafclilfcSJU 

n ti 1 ~ 5 0 <T>\ ifflWMS; »f . 
[0 0 1 9] RK R<&XTSRStf*ti?tiM-f8imm 
^l~2 407/Mr/^fc:li. kbr. ftmttti* 
xm^.cr,T)^)Vm<r>^-fixh^£tlh. R 3 . R'fci 
l^R5*<-f-ix-eil^-t7 'J -/P7;l^/l<-g07/Mf 
gfcJh &S:V7)l>-*)U7V-Jl<&<7)7jU*)Um&ftiz-? 

^xi>m®X'$>h. 

[0020] A-X'mtl&T-*>b LX\t. &CT)7 

-f*>\ ^m^V-h-f^VWflftM. MX' 
3k%t\.%>7lVi)V-§M>4^Vb LXii. Na'fcitfK* 
tfmfhtlh. tit. MX'$kZtl&7> : £-'7A.4*> 

iziZTy^-TfrhimztizuHscom. **/P7$ 
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t>L<&by>f yv-;krs>\ T^xWd^ 
y-;k T$yx^roA-y^-^ % y 

[0021] MiEHS^ ( 1 ) - ( 5 ) «0 V vft&Vtt 
ZiiZ®jm&.t:&tt7vy?i^ im-®j$ ( 1 ) - 
( 5 ) T*S*lSm»ttfc»lSt4ZaiS^*#ft^ 

* *. ifc. «EHH* ( 1 ) - ( 5 ) ■C*Sjh.*«6S 

fc->Tfc. fl&<o*y^-£JHvvtS£Ljfc». £jftLte" 

yo v y ZMttmwcotmmzmtz tizx-oxm^. 
-ess. M2.tr. ffieHR^ ( i ) ?mtiz>ffif&m 

y) y/njxxf Wfti^yv-fc Ltffl!r>, 

( 1 ) - ( 5 ) ^V^-f2hj^-C«Sfi*«fi£*ffi3&»fe3t* 

Jtv>. 

[0022] HTC fjey o -y 

( 1 ) - ( 5 ) TaS*l6*fflt»|R^r»S:fl:^ft«lt 

LT> 7?»Jrt«y*;k 7yy/l*x^;k r^U/U 

s-n-7ne;k 7yy/HHV7*ob/k 7yy/p 

B- n -7f7k 7y y A®4 V7f;k 7y y /PR- 
t -y-f/k 7y y;H»- n -^y^-;k 7y y;UR- 
n-A^i^ 7;*J;H!y;DMy;k 7yy/UR 
-n-AO"*7k 7y y;H!-n-*yfvk 7?y;P 
R-2 -xfvl^v*>7k 7y y;Hgy^;k 79 V)V 
Rr^;k 7?\)?HStVTisjK 7;'Jil«7i-^ 
7*y/l«WM/k 79Vtl4BtO&K 7 9 VRML 
>fy^-;k 7yy/H&-2-y b*xxf7k 7y 
y^R-3-yb*>-y*;k 7yy;PR-2-bb*u 
3-vXfvk 7?!l*B-2-tKD*y7Dttk 7 
^y;mxr7.y;k 7y yn«yy s^;k 7yy;u 
K2-7$yxf-;k r- (yyy yu-f/M^rn 
bT;P) byyb*>-x7>\ r- (yyy ycM/M"* 

TrXsyttVA Ymm, 79V)umhvymn^ 

/Mf/k 7y 'J/I/R2- b y 7;k+ny?-;ux?-/k 
7^y^R-2-^t-7/^nx^xf-;k 7^y^ 
K 2 - a— 7>M" ox?-;!/- 2-/1-7 /M"D y ^;kt 



?*;k 7y y/UR2-A-7;M-ox?vk 7?y;H! 
/\*-7/l/:toy?^k 7y y/i^s^-7/iofroy?^ 
yfvk 7^y/HK-2-^— 7^*D>ff";P-2-^ 
-7/M"ox?-;M?7k 7y »J ;l/R- 2-;\--7;kt 
D^^xf-;k 7y y ;UR2 ~A*-7/WDfy^ 
x?-/k 7y y/l/R- 2 -^n-7;^o^^tS/^x 
*MtMT9 •J/Uxxf/t' ; Xf^>\ «-y?-;l/ 
x-^k>. p-y?n^?-u>\ p-^Wy^fi/y 
& £<V^Mi7)U9-/Wk&to ; 7y y u_ b y ;k y 

[002 3] ^y'xy, yri/y^^Myxy 
; Sftb'^k Sftt'-yfy, ^-7;fcfrti 
x?-i^ K*7Wo7nei/y N 7 7ftt'xyfy 
4tfWNoyy**pp«»Hfc^ft.; b'-^byyb*^ 
yvV^ t'-frhV*h*i'i'7y%b'C09'4m£lff 

v/i/BL 7 v^Ro* y 7;i/*;!/x*7V!/;fc Jctf^P 
^^xxf;^i:'WteSiy^;^'yg£^ ; SRb 
rotr^yRb'^k bAyyRt*-;k £&# 
Rb'-;k ^Kb*x;^k-cob'^xxr;Wt^BEI; 
VW 5 ^W7l/^f $ b\ X^/UVU^T $ h\ 7 

7y;Uvi/>f^N\ 7xr:;pvi/^ $ h\ S/^n^^ 
;l/VU>f $ KftifovW $ K^b^fe ; y;UB! 
yf-;k ^^^y;PKx^k ^^^y«-n-7n 
b/k -?<^^y;n?>f yrnt;k ^^^y/PK-n- 
y^;k pc^^y/^yyf*;k ^?»j;*-te 
rt~y^;k ^99 x ))vm-n-^y^)V^ 
;uK-n-^^;k y^y y;Hfc^^n^s/;k y 
^yy;uK-n-A,rf-;k yyyy;nr-n-^yf- 
;k yyyy^K-2-x^;i^\^^;p. yyyyy^e 
ynyk y^yy^Kr^k yyyy^s?Hx^;k 
yyyy;uR7x-;k y^yy;u»h;M;k yy^ 
y/^^y^k yyy y/i/K4 y#;u-/k yyyy 
;pR-2-y h^^xf-;k yyyy;uK-3-y 
yW, y^y yyuR-2-b Kn^^x^;k yy 
yy;p»-2-bFn*^rne;k yyyy/uKXT 
ryyk yyyy^K^y^k yyyy^K2-7 
^yxf-;i/. r - (yyy »jo^^**5/rDttP) b 
yyb^s/i/^y. r - (y^y 'jn^^yroe 
/u) ^y Y^^vyyy^ /^^'j^xfuy 
;t*iM HfUoft. y y^ y;H!b y 7;^oyf-;i/y 
f-;p. yy^y/m-2-by7;^oy^x^;k 
yyyy;i-K-2-A o -7;^ox^x^;k yyy 
y ;UR- 2 - A-7Woxf^- 2 -y\- 7;u^ny 
-f^xf-zu. yyy y;PR-2-y\-7;^nx^;w. 

y y y y/PB/w/M-o^k y y y vim^- 
7>v*ux f-;M f-;k y y y y 2 
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»-2-^-7/M-n^^x?-;K **?y;l«- 
[00 24] hHD^fyXf;P yfyu-h, 

*y 7?yi"- k tfyx^^yn-/^ 
7?yu— k N-dcyr/Wrw**^ 
r^y^rs P4K> 7?y/n»fctt u 

r^y;U7^Kt^SS2-4cOT;^lxy^^ 
4SF\ N-7xx;uvWSh\ N-b'-;l/foy F 

>\ n— (^<^) T^yo^/pwt'jy, r?y)p 
s. *WB»fc:*jviT r (^^) r^y/^j 

*Eli r 7? y;ux^^^ y;Pj WZWfctl. 
[0025] T~*>&<D&&fo<Dmt LT. (* * ) 

ft ; ^ft»*SS^teKft (fiUtfft*3"?-B« is* 

k. t Fn*>vPg#W (X?) 77 
-h (WitftKndfi/Xf-;K>^) r?yP-F 
^) i:OA-7xxf^l ; x+uyxtuftywt^ 
X)Vt^)V T7VU-hmcr>X)l>*yMmZ 
frtZit&V® ; Tisv H*X«^.^xfvP ) 7 

? y i/- MK>y y»t^rr*ft^* ; *w»f 4>*i 
ztih<^7~*ymm&mm$. hi 

jvxy&mmM®. 7^x7*. ^\ hyx 
9;-)V7$y. hVX+frysymcoTSyfc&mw 

[00 26] *rt-*ym&ft<mtLx. N, N->? 

^f-^TS/xf-A, 7?»jv_f^ Np M-c; 

xf/l,7$yxf;K^^) 79\)\s—h* N, N-y 7 

p<^7$/rob/M^) 7?yi/~K n, n- 
yxw^rnbK^^) 7?yw- K N. N 

-yv<f-/l/T£yxf-/U (X?) 7?y/U7$h\ N, 
N-vXf-;l/75yxf-;K^c^) r?y7P75h\ 
N, N-~^f-;U7$yrnbVK^^) 7^y;P75 
F\ N, N-i/x^T^ /rnbVl/ 79V)V 
7$h\ p-y^f7U7$/^fvUX^U>\ P-y^ 
f7^7S/XfvkXf-t/>\ p-yxf-^TS/^/U 
^fl^^ p-y-'xfvl/TS/xfvUXf-Py^^ # 



TVMr/WStKH. N- (3-;nn-2-bKD^yr 
utr/u) -n, N, N-hy^^y^y^-^A^ny 

ft. *£K> AflrtSHL 8BL y VBSttfeWH. ^ 
7*\;*y&&>AA,£y&$) ?*tty 

[0027] PM *>tt#SfcOjlfr0!lk LTtt. fy*£ 

t >a^>l< y ^moym^mmz^h ztiz 

ftO^ftfllk LTli. N, N-y7W^7xf;l' 
(*?)T?VU-h. N. N-yXf^7^yxf;l/ 

(^^)7^yi^-h. n. N-y^f-;u7^yrof 

>M**) 7?yi— K N. N-yXW^/D 
tT;U 7?yi/-F. N, N-^f-zl/TS/x 

(^^) r^y^rsK. n, N-^'x^r^y 

x^;K^^) 7?y/P7$h\ N, N-s;^f-;P7S 
yrot^ 7?y/U7$h\ N, N-5/x^/U 

7$yrntyK^^) r^y;^75 N p N-^ 
W^rDWylb'xyK P-^f-;i/7$y^ 
p-y7f;i/7$yxf;ufi/y, P 
-i>^}VT^;*^)Vx^vy^ p-itx^jiT$s 
xf-^x^- ix ym<or $ y^r^f >- Fftft ; m&mif hil 

[0028] ztit><r>#?i>. xmmzx^L^r^A 

X\ 77V>m^XT)W ^^'J/«xxf;K 
WkTiV^-Mt&to. yryftt'x/Wt^Bi, ftS^'x 

[0029] friS^n ^^»^#:co»i L t \«» t L 
T. xf-l/^tt^ft^u^yKmfi^fe^^yo-y^ 

>"o y ^ h 2r#^r^< t *> 1 a*tf^n 7 ?£fi£* 
^{ffeftS. xf-uytt^ffifo^^y^iii; 

* f #4L<. MiK. 7^y;H!. -?<^^y;UH43foo 
#fibWff£ — xf-i^vtt^lsSi^^yKx 

-A3W)*(a*«J6FiL<. Mitf. 7^'J;Hxxf 

*??V)mxxT)\,&^&&twtL\\ *y 
v-^«Us£-r-&xf-i/ytt^ttSJXr;^i<yKro 7 k 
xfl/>6»^;^yixxf;^n v ^ k Oifflj£ 
Jt«i. ly^l 0-9 0Mfi%. tt*V9 0-1 Qf§ 
XT*4WiL<. JrO#iL<««r#3^15-8 
0fifi%. f&&#8 0-15M%T'*9. 
L<tt»#3&«2 0— 5 0Mft% % S#^8 0-5 0fil: 

%rfc^>. *i-uymtma#!i'#y&7vv?<7)Wfe 
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[ 0 0 3 0 J ffiai7u y ?&a£#tf . -y ? &a 

£\ A -BSOvVd A-B-AS<7)h 
V~fv-y7}m£&. B-A-BScOhUT'o-y^^a 

< A - B ) ..SOv/H-yn -y 9im^tmtm 

KlJiA-B-ASOh'jrD -^SS^ (A-B) 
^v/H-roy^a-^ i^tt;ixA,«S-^ 

[ 0 0 3 1] fffero -y ?£a£«tf>flt3§J;t tltt^D 

»/?£a^££ii#ii£tt (m) 7u y?m$ftz' 

[0032] mmm •? ^a^f&i. xv/ 1 a. 
zuk mz?u •/ ?m&ft<7>A(miai < t> l < nr* 

fctl, #*«i^£J^*£fc C'J>9. 6 

5 5 n mlC*>ftSj§5l2g#7 0%fiLhT'J>SC t fciy 

[0033] ZZX\ ( a ) S^/n -y 9 

o-st'&& y t'>yyisjin>m&zwmt& t . Kit 

© y t'y^r-jf >x« y t'>-;/#f->j-><a£ 
® yt>/5y*/va-^ 
® &>sa-£ 

[00 34] yt'y^9v^;US^tii. a£*$?)?S 
y ty:/aai: li&fgWi, *S*«StStt £»%tt»t 



Sft-Cfflv**. y t>/7i/#/ua£»££^t£*&/;P 

YMVy-f V>m& ( J. Am. Chem. Soc. 1 
994, 1 1 6, 7943) ^-hn^j/F-ft^a&ir 
<07J^;l'fiig#J£rE|v%5k?) (Mac romo 1 e c 
ules. 1994, 27. 7228) . ffi/xD^y 

tk53s#A'M£ (At om Transfer Rad 
ical Polymerization: ATRP ) 

OUSyD y?^-g#S-gj§LTt>J:v^, S0ffli<#g 
[0035] OTB7o <y ?aH# SrSBt-f LT 

[0036] a-o-tcJ: mhttfifa y ?*a^#li, 

^wmmmm^wmm^ ^tim^xtx^ 

9. ^^^&ra-yi7^a^ftO*Sfi. ^M^fiEfg^ 

<nww&*. fm\izmimk<ow&t-thz.bvx-% 
SfcJroT, t? y/ugtxxx/K ^^^y^Kxxr 

•y? Wlti. mt-BA ( 1 ) T*S*l41IMUWtt* 

irr s -y ? ) zmm-h z. t * { x-# s . xxf;w> 

t h 'J ^A=5: fc'OT/l^ y^«*KflS» : r>t-7 

^ hyx^y-yursv. by>-f-;PTS 

[0037] ( a ) tfZftX'fo h milBT'o -y 

7«a^*fctt,^ ( b ) mt ix7-*y®M* 

mmt LV\ ( b ) ««-fc LTfiEffinrg£=5:T-5l->tt 
ES-4 25.A-4 25.V-225. V-4 2 5 
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(JJlt. I SPftS) mWf-lVM-A'X.-TlW^. 

vW ^lm;^/^-7x^f;^Si^ ; uy'y 2 

8-1310 (^^a^WX^-^-tt) s Mf-fe-yhC 
A ( B A S Ftm ) ^<rmW£-)V/9 o h -yWgmi; 
ft; yy>28-2930 (-t^H^X^-f-tt) ^ 
Oil® o h y&/**T# yR t'x^S-S- 

ft ; t'-fe •/ b C A P ( B A S F&§3) 3W»Kh*x;|, 

x-y*c p ( i s pas?) mommz-fr/^vA y& 

v-l OOP (BASFft85) . ^•Ws-ZUF (H§ 
flS^tti!) ^0 ( .* 9 ) T ? Urttf / 79 OA? 

>7;H*9*->H«8 UXtBASFttg) . X— 

4 2 (^a^WX^-f-tt) . 7"9*1MXL5 3P 

(se-fk^) ^>T^y;wK/T^y;WTS nmsft* 

l^jc;*h'7l/7nVBM3 5 (BASFttl?)^ 

o^'J h'^en y h*y/ ( ^ ? ) 79 v^WS ( * 
?) r^y^ssxxT^s^ftM-xhwAQ-K 
y-7- H-xb-?y^S#/i4fci!!) f(oyxfi.y/ 

[0038] ( b ) 7-*ym£Vrt><?>7-* VttS 

k ;<oj:3*ttattft^Nii:LTtt. 0**1*. mat 

'/'A, TkSHbfr y ? A3^7/l^/t^Jg<D*SHt 
% : ry*-T*»W«WHHtfl:*Bi ; x?y-/P7 
5y, yi^y-^rsv, hyx^y-zursv. h 
y>f yywcy-yursv. 2-75/-2-^<f-;u- 
i -rwv-/k 2-r$y-2-*^-/u- 1 . 3- 

7twcyy':*-/K 7$ /*)VH7Y7rxinvVi(-A' 

+ vv*mat&7 s ^s^^B^srffiffl-r h z t m- 
[0039J ( b ) 7-*>m.&mi. 7-^vm 

5r5Sg%KLh#^LTVi|,^*mL<. 1 0fi4% 
KLL##LTUl><7>a*J: IX . 1 5fifi%£Ui^ 

[ 0 0 4 0 1 * fc. ( b ) 7-*V'm$W<m&¥%) 
^Rii5, 0 0 0-1, 0 00. OOOT'fc&OtfJ? 
£L<. 10, 000-500. OOOT'ft&cO^iO 
mi<. 20, 000-300. 0 0 0T'*>I><7>#>'$ 

[0041] *m(o%mffi*!ffi&#iffito£ti» 

X. ( a ) 7o -y ?£3:£ftfc ( b ) 7-*vm>£fo 
tcO&Miti (a)/(b) )«. 1/10-10/1 



Ti>0, #4Klil/5~10/lT**. (a)/ 

( b ) oittf i/io mx-h zt\ ls? 
t:rijo^®^4i.s §§gg>saqF+#-c\ saw-* 

a. me ( a ) mt ma < b > mm&mco 

0. 1-1 0S»%^LTV^I,<O*WiL<, 0. 5 
~-&m%X'hh<r)tfii y )K$.L\\ 0. 

[0042]^ *HBBO^ftSffi»fflfi-&{*ffljS«J 

wi. m&m&ftn ( a ) ^feiLf ( b ) oflL a 

•j ymvwm ; -f W^77^ y, 4 
y;<57 y. v yvmvimcKim. : ^iV7>v 
3-;K :* W^TJUa— /K X-f7y>WT;P3-;U. 

-Y yxf7D;i'7W-;i', 5«>y^r/P3-;K 2- 

rnepy/yrj-;K ^yrDbi^y/yn-zK / 
y-feyy. y;ut'i — )i^<o^m7t^-fum; ^y* 

dr^xf-l^y^^y^x-r/K ^y^xTntuy 
^f-;|/X— f;K ^y^^xf-wy^y^-dfv-rnf 
yxf 7 y /ux— f;^w^M7;P3 -yi^^S-fbx^- 

u>Rv : /ximtt.7at:i>>mmm ■. s y^^-yiE 
>fy7ot:;K sy^f-yR^^f-^HT^Ws 5»7y 
yK^y;l-» fLR-fef-^coxxr^: JsVAvte 
y*x^/-;l.7S h\ ^^yyiE^x^y-^SH^ 
07S ; y^f-A^y^o^y. ^f-;P7xx;U 
^y>-u^-ty, ^yx-r^ttyya-y, 7S/ 
S«y y a-y^co^y =j-y$g#: ; ^r7'J/uhy 
ywytx>)A?D7'( h\ y'XT7y;py'^^ 
ry*x>7A7o5-f k. ^fJ^hy^f-^yt- 
^/A^n^-f KH^f-^y^ffiStt^iJ ; ^y^yx 
f-wy^^y^x-T-yWl/yx-h. ^y^yxf- 
y y 7 «7 y }VX)V* 3 A^SJg^<7)7x^y^Bvgtt 
JW: 7">y^tHn^y^;^^-f y, yWfrVX 

m&mm&. 7$;mmim:wmt)m. t- 
^syili. ^-dfy^y-b-y^^nssiOTi. edta 

-Na^cOdry-hS'J. ^5^yJ5«01»JBM. ^-(bRSih 
fell- IB«, *»W«MlSr» ! Sr* ! 8rv> 
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[0043] *w&vmitwa\i. mm ( a ) mt 

o. i-ion&%?h&(7)tfmi<. o. 
%%x'bh<r)Wi.*)fttL\^. o. imm%$ffix-im 

XMi ( a ) fofttmi < b ) Jft#i<7>-&ffcfc!><0 . 1 

~~i onm%x-t>z>nmt l<. o. 5~8ss%t 

[0044] *mico4Mim®<vm&*Bf®i.mm 
feztvf. mm. x-TV-i^Txrv-, atv-m 

■fe^D-ya^. ^-7 : J^)V, 'sT^U-A, ^7- 

mt, hi ( a > ( b > m 
>o§mtz>zb&x'Zi. tiz. <mm<?m&trz\m 

[0045] 

immm ar. mm. mmmzmfx. wiz*m 

[PHI] (T^'J^it2-xf-;l^df^-7^U;PS 

ItifciH (I ) £16 5mgAixT. 80Ktt:#jS 

25 0rpmTtt#Ui:#£>. ^^2. 6-y7o 
^7 , ^^i-F6 9 2rag > 7?y/HS2-xf- 

/wm^/h 84 g. ^y^^f-^'xf-uyhyrs 

V3 9 8mgi5ilXv^f-^*;UATS F88gC0ii£ 

Vtf:. 77 VJUm2 -xf-zl-'v* v-/UD3£-ft$li5 0% 
Tfcofc. fc^ftjtiKy?- (OT. '#1)7* UAH 
2-xf^*S,;HttHFSIttHWj fcn3*&Mb*) 



tt. MRW-mH'M. ( Mw) #3 3 . 0 0 0. 8PF 

(Mn) #2 4, OOO.ffiMlMw/M 
n)#l. 38T'J)-o)t. 

[0046] MO^^fcg^fcJtfmjfMSrEy 
f*<7\ SXHJILfcft. m-ftffl ( I ) £28. 6m g> 
H-ftiB(II) £9. 3 3mgA*Vt. 80*Cfc#igL 
Jt. RJ£§Hrt^S#ffl^t:Jt^L^i*. 2 
50rpmt1StfL'5r*^. *§£fUfc#y77y;H!2 
-xf-rt^* SsArftftTIBftttf 4 8 g , 7? y /USE t - 
7'f;H2 8g, ^.y^^f-;i/vxf-wvhy75> , 7 
9. 7mgfcJ:t^X^*;UA7$K5 3g<^£ffi 

finite. 2mfamtk. ws%m7mizx%fii. 
«5:Jbx, #y i-mtmrnizmm^x . xv? 

— H 700SNj ) i^Mlfz^t yMzMLX. JHfc 
ffiZ^ztMi®. ±M<7)* 9 J -;l/+c?@T I s fi-£ 

-g#^S*^%^J| (Mw) (256. 000. gppiij 
iJH 1 * (M n ) Ii3 9 . 8 0 0. ftTfflilS (Mw/M 
n)Ul. 41T'J>->3t. Mn<U>)SaiLfc!«£f* 
+£07^ y;l^2-xf-;UA v ^v-;l^t7^ y/PKt -7" 
^erMM^tmt. %ti?ix6 om&%b 4 0Sfi%t' 
fo->tz. ttz, 1 H-NMRti 0, St^ft+OT? 
y;H!2-xf-;UA.df >-;Ui:7^ y^Kt-T'f-vKOM 

(t-BA)/^y (2EHA)/^y (t-BA)<r> 
ISfiEOh 'J -/n-yfitm&foX'h-ot:. 
1 0 04 7 ] Ml X-%hfltzT9 »JH«2-Xf-A^df 

C021g§-. 1, 4-^dfHfy4 8 0mLtC^M$-^ 
fc. 6mo l/LC0^K^33mL3DXJtf*. 1 2 Ot: 
<7)^-'f/^\*^^T6B$SMlSS[L-t. »»L3fett. « 

ifc# Lfctt, ^EK^ LT . 7-u . y ^ftffi^P - 1 ^ 
rn-y^iyi^{*P-loJn*^)g*$:. 0. 1 
m o 1 /LOyJciHkX? »J ^A^S^fflV^+lDjg^K: 

x^mmifztz^. inamm^Mbixxh^tz. t 

■fz. VTiZKltzttX-fflZltztfyZffiZm. (T 
g)Ji. 7^y/UBt2-xf-^ir^yo-y^^6* 
-r^.-50-Cfc. T9 *))\&Lt-~f<t-)V7<a«;9tem. 
■?h43-Ct, T9Vmi,z&m-Z>lOTCX'h'> 

Iffl-WtlXWz. 

[0048] [M2] (7i?y^S2-xf-;WA.df>-^ 
-7? y;MKt -^f-^^Q ••/ 7Sfi^«sc0lSt) 

0« 1 1 i^atc LT4?y 7^ y >m 2 -^>u^-»un 

Z 1 7 3 m g . ^ 2 , 6 - ^^0*^7-^ V -Jit 
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X-hOl£697mg, 7?V)V8t2-X.1-Jl>^*>, 
/H8 4g, i>f tfri-iSxi-uyhVTSXDm 

4 1 9 mgK&^fu, immfst 2&fmztt,it:. r 

9 VM&2 -^/W\*isjls0M<tmt 5 0%X'h-> 
tz. &btUz#\) 79 'J;U$ 2 -xf-yl^v/l^TH 1 
gS^OSfi^^JH^ (Mw) Ii2 3, 300, 
^H 1 ! (Mn) Jil6, 400, Mw/ 
Mn) lil. 4 1TJ>-5/>:. 

[0049] mmicm^axx/mimmon 

tt, M3gM8SL*:&» HflJH (1)71 7mg&XVM 
ftffl ( I I ) 58. 3mg£2lD;i, 80-C£#i&U:. 

mz. sjm%mw.%mfMzmi uztt. 250 

rpmTIWfL&j!^, *S>tvtot<VT9VMSL2-x 
f7l^*y;P;^7§SM#|3 0g, T^'J^t-y-f 

7H 5 1 g, ^y^^u^i-uyhVT^yi g*$ 

J:tf^*A^A7$F6 6geaft£*ll*.fc. 3 

Jt. tagii. mi tm-<»i*i?v*mit#t:mz. z 

W}m£fc<om&¥*tfH-& (Mw) (±4 5. 0 0 0, 
(Mn)li25, 4 0 0, ttmie (M 
w/Mn)«l. 77X'h->tz. MnffliO^aiL^ 

t-^f-zKOUI^Ii, %1x?tl4 7MS%t 5 311 

%%X'$ritz. ttz. ih-hmrizX*). im&fcfy 

<V79 'J/US2 -Xf-A'V* 77 U ;l«t - T'f- 

[0050] W2X-®htltz79 V/m2 
isfrt 79 V ;HE t - 7*f-/U t©h'J/D7 
C918g£, 1. 4-x^^>-5 0 0mLt:^$-li- 
fc. 6 mo l/LtfDtgKS-3 6mLJjni.^, 12 0*0 

mj>wKizx2 03!fmifm$iLfz. <%mitz&. 
wzrmmimi. XMo^y-yizxnvcZit, ® 

mfn&lzXVmtf:. fthixfzXV-?-£*E.<7>7toz 

xm mmm tx , ? 9 ss^-f* p - 2 

£ft£. :fti9?M^P-2aln*ftff**. 0. 

izxvwmitztz*,. Mtfmmt5o%x't>r>iz. 

ttz, MTlZml/z1}mTmfcL1ztf7X&&i8J£ <T 
g)li, 7^y/PK2-Xf-;|xvdrv;Uroy^{ci* 

•r^-5 0-cf:, r^y/net-^f-^yo-y^tc:** 

-fl»4 3 , Ct, 7?vmt£&*-f&i Ol-CXh-y 

tz. Zixh<DtfyZ$ffi&tt%-«CD* : EXV-?-COmt 

m-%.ix^tz. 

[0051] ^ftfcJt^HPStfWi, fh5th'D 

yyyz&mtatix, #y x^-uy-y^y^fm 

UrGPCWgSrffK *yxf-VyJ8gTi<tf>£. £ 
fc, fi7Xfflm%.\$. J I S K 7 1 2 1 (CftVK D 

sc (nm&»AW&) if&K 2ox:/^mm. 



[0052] [0533 (rsyttismtt-thyy 
mtmw.n z <r>mm £ n . N-s^^/i/rsyx?^ 

y^y^-hSOg?, X*f-)\,*99Vl'-h30&, 

yrf-;M^^yix-h2 0g?, m&ssfcx.ts-A' 

150gfSrAtl, 2. 2' -TVb'^-f V7>oxh y 
/P0. 6gB5rSsDl]f£, M^#ffl§vT, 8 0TrC8l$flK 
IE&, 6 0X;tc^aiL!t. 

[0053] N, N-i^^rS/xf-zM? 
9VU-ht %*)Wm&iVm<n>3 1 %*^SS:jgT 
n- M£Ta£S»fc 1 fSHlTiSTU 2 OH^OS 
If S-ftttS £ k fc«fc r>T s£x f-/U7 5 /go** -*H H 
fc£frV\ fefcx^y-^^iDL^'Jv-iggSrSO 

SvWBfcfc.fcOWBU:. #£>ft£*y-?-£ r P - 

3 j t-rs. »fe<ifcjifyv-a«Tiwmiai 

10. OOOT&oJfc. ££, ^©IRX^^ h/Pi o 

[oo54] Jt««i~6] muz* 

■tm&.<v%mmn (xyy-xyu-) ttmizxm 

SUE) ^TBo>*ftt«»»«Lfc. ^l*>^>^3&«5r 

[0055] <MS^<i^«> 

(l)fi»* (t-freffiJl) 
2 3cm, 2gO3g<0^V^St:, r-f^>^-^ffi 
fflL, (XliXTY-^K^ST) , ^gt-^lM^ 
L, H^Cilgl . 2cm<0*-7-fc:^#iaS$-l*- 
^. *-7-4»^Lfc^. 3 0-C/9 5% 

r H<?m&mm£ft h l, 3 ^mm^rms^m 

%um.<nii-)W^yy3y<mm^Mt\\,ij-)V 

(%) Sr^rtS. 
^-^yr^vaVfftfsC 

*-;l^^7J (%) =( (2 3-L)/ (2 3-Lo)) 
x 1 00 

(cm) , Lli 3 &Mk<r>i]-)\, ltz%3><r>£ 
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O 
A 

X 



$ (cm) X'ht) 

O : #-/WMWJ*5f»i7 1%ELfcrfc->fc. 
A : *-;l^^<0«i4 0~7 0%ffco)t. 

[0056] (2)W)R-5S0 

isamti fcPww*#L#wi.fcA 

-7H,fc4S£. 2 3*C/6 0%RH<D'BiSMS<7>£# 

[0057] (3) 7\s-*>y 

23cm, 2 g<0^=5rV^tC. f^^yf-lffi 

T*)U ¥m^^£f&£b!8ii$tf6. <KK, 2 3 
T:/6 0%RH<9€&g^£f ! Hd*gU ffiSLSrfr 

{&M<2 0te) -caters. 

o : xw-MP&frtyttftw ^tz\tm^m> 

hixiz. 

A : i|fj7-Ji*W)^iVft. 
X : ^'J-7-fr*«^Sfc:^>^itJt. 
[0058] (4) ^^Kftittt (iSffigtn;) 

^ i iz^tmi(o^mm<owit: (mtm < ^ 

x-r;V : DME, SflfEMUfx : LPG) imth 

«S5a^i£L)t^ , JToeV'>'7-f^{c. 22m i 1 

2 3*C/6 0%RH<0glSS©^#tiJtSLs ffi 
H&tiift- (HIGH MEGOHM METER: 

O : SlSfiiWlxl O^jfcgt-C&ofc. 

A : ^Bffi!affl* 5 lxl0 1I, KU:~lxl0 12 *SS 



x : ^ffiffitli^'lxlO^fiULt-*)^^. 
[0059] (5) -fcrKljKIt (^ftlfSSg) 
£S 1 5 c mO^St^t, 0. 7g<9&tm£l£roU 

TS*>^2cmmzmix^mi. m.2 

SJS6 0%WMSMSStl^[aStSL^. *<0f£. 6 
5 mmHH*aaMJJtfc»vC +*fc-j&0j«rci!»f 

O : &*^2 0 0gfcLLT\ $ItOg«>& 

A : &*??ai 0 0gULh2 0 0g*gfC. Lfr^ 

x : 10 0 g£lTT\ ffiUcoaWSi* 5 * 

[0060] (6) ■t-yhm^mi(^mrm) 
mTvmmxmmit:. 

O : ***»lil5gJaJ:-Caofc. 
A : fi^wffiii 1 0 gfiLh 1 5 g*jgT*-5 . 
X : JfcfcfflSWl 0g*iti>o/;. 
[006 1] [§HIW4~7, JtKH7~10]S2fc 

**iiWM>**ftttB <**xtv-*. *f*xrv- 

BS^fiofcfci^; ^2*>f>BJ^,*^i-5{C, «S0H 
**>»tt£*a*»Cfc«iW S - i: . ^jg<931 

TV^fctfWofc. Jt*W7~l OcO^tffi 

JWiSBfcEftttBfc LTIittfl6HT»£0>v*< h<OT 

frit:. 
[0062] 
[SSI] 
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[5521 
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[0064] P-l :WmiX'm&lt:~7v/?£gL 

p-2 •.m&mx-^.Ltz7v~/92<meiw 

P-3 :iSieai3t^L^T5V^^ 

mm) 

7-*y&Mm2 : tf>'y\s-,VES-225 (ISP 
*tS) c0KSB^O2 0 ; t;U%iSr2-rSy-2-^^U 

7-*><mm&3 : P^>28-2 9 30 (^v-g-f 



[0065] 

mmnfsim^imiU wifcfisettfctfcfcwtt 



F 4C083 AC012 AC102 AC172 AC711 

AD011 AD071 AD072 AD091 
AD092 AD111 AD131 BB53 
CC32 DD08 EE28 



